Abstract-The electrophysiological and antiarrhythmic effects of LB-46 on the membrane potentials of Purkinje fibers and ventricular muscle fibers of the dog were studied by means of the microelectrode technique in comparison with those of propranolol. The effects of LB-46 on the membrane potential of Purkinje fibers consisted of a reduction in amplitude of the action potential due to a diminution or loss of overshoot and unchanged resting potential, an acceleration of repolarization, a prolongation of latency, and a decrease in mean rate of rise. Nearly the same electrophysiological effects were produced by propranolol at a lower concentration. LB-46, as well as propranolol, prevented the isoproterenol-induced arrhythmia by blocking the increase in diastolic depolarization. The antiarrhythmic action of LB-46 may be due considerably to direct action on the cardiac cell membrane and partly to a beta-receptor blockade. It is very probable that LB-46 is more specific in betareceptor blocking and little weaker in antiarrhythmic activity than propranolol.
Measured were the magnitude of the resting potential, the amplitude of the action potential, the duration of the action potential (D50 and D20, i.e., the time that elapsed until 50% and 80% repolarization), threshold of the stimulating current needed to evoke the action potential at the microelectrode tip, latency, i.e., the time from stimulation to the onset of the action potential, and mean rate of rise as an index of rising velocity, i.e., the value obtained by dividing the amplitude of action potential by depolarization time from enlarged tracings.
RESULTS

Effects of LB-46 and propranolol
1) LB-46
Purkinje fibers: The configuration of the action potential, latency, and threshold remained almost unchanged for 60 min after the application of LB-46 at concentrations of 10-7 and 10-6, except that at a concentration of 10-6, a slight acceleration of repolarization occurred with a decreasing tendency in the mean rate of rise at a later stage of the drug action. When a concentration of the drug was raised to 10-5, overshoot of 
2) Propranolol
Purkinje fibers: No noticeable changes were observed in the configuration of the action potential for 60 min after application of 10-7 of propranolol with a slightly increasing tendency of the action potential duration. At a concentration of 10-6, the repolarization phases were accelerated by approx. 10-15 % with subsequent recovery at a later stage of the drug action and latency was greatly prolonged (Table 3) . Overshoot decreased significantly, and accordingly, the amplitude of the action potential declined considerably. results suggested application of isoproterenol at the concentration of 10-7 just 10 min after treatment with LB-46 or propranolol.
2) Effect of LB-46 on the response to isoproterenol Pretreatment with LB-46 at the concentration of 10-7 did not block the development of automaticity (spontaneous action potentials) by the subsequent application of isoproterenol at the concentration of 10-6 (Fig. 4) . The drug at the concentration of 10-6, applied 10 min before the addition of isoproterenol at the same concentration as above, completely Top row shows potentials recorded at a high sweep velocity to illustrate a marked decrease of the action potential duration and bottom row those at a low sweep velocity to indicate a development of either arrhrthmia or spontaneous discharges (automaticity).
The preparation was usually driven, but when the firing frequency was increased as shown in the right trace, the electrical drive was interrupted to ascertain that the preparation developed automaticity. blocked the increase in diastolic depolarization and development of the spontaneous action potentials described above. That is, the concentration of LB-46 required to prevent those responses to isoproterenol was below that needed for the drug to produce definite changes in membrane potential. The duration of the action potential was shortened, but less than would be anticipated from the accelerated rate of repolarization by each of two drugs.
3) Effect of propranolol on the response to isoproterenol
Pretreatment with propranolol at the concentration of 10-7 did not result in complete (10-7) on the response of the Purkinje action potential to isoproterenol (10-6) applied 10 min after application of the antagonist. Top row shows pntentials recorded at a high sweep velocity to indicate a development of arrhythmia after 10-and 50-min exposures to isoproterenol (10-6).
block of the isoproterenol-induced arrhythmia in most of preparations (Fig. 5) . In a few preparations the drug partially blocked the increase in diastolic depolarization and the spontaneous discharges. The antagonist at the concentration of 10-6 completely prevented the increase in diastolic depolarization and development of spontaneous action potentials, as did pretreatment with LB-46 at the same concentration.
Propranolol also prevented the isoproterenol-induced membrane responses partly at lower concentrations than those needed for the drug to produce definite changes in membrane potential. DISCUSSION In the present experiment the effects of LB-46 on the membrane potential of canine Purkinje fibers and ventricular muscle fibers were compared with those of propranolol, which have been reported in the rabbit atrial muscle (2, 5) and the canine Purkinje and ventricular muscle fibers (3). The effects of LB-46 on the membrane potential of Purkinje fibers included a reduction in the amplitude of the action potential due to a diminution of overshoot and unchanged resting potential, an acceleration of repolarization, a prolongation of latency, and a decrease in mean rate of rise. These changes were observed at the concentration of 10-5. The membrane potential of the ventricular muscle fibers was affected much less by the same concentration as above than was that of Purkinje fibers. Propranolol produced nearly the same effects as described above at a lower concentration (10-6) than 10-5 and intensified these effects at the concentration of 10-5.
Here it is to be discussed whether those effects of LB-46 on the membrane potentials are due to a nonspecific action on the cell membrane, or to the blockade of beta-receptors. LB-46 at a lower concentration than that needed to elicit the definite changes described above, completely blocked the increase in diastolic depolarization and development of the spontaneous action potentials of Purkinje fibers. The positive chronotropic action of catecholamines in intact animals is considered to be mediated by the beta-adrenergic receptors and to be due largely to an increase in the rate of diastolic depolarization of sinoatrial nodal fibers (6, 7) . Since it is generally known that Purkinje fibers can act as a pacemaker with enhanced diastolic depolarization, the increase in diastolic depolarization induced by isoproterenol appears to result from the action on beta-receptors. It therefore follows that the changes in depolarization and repolarization observed in the presence of LB-46 are for the most part independent of an action on beta-receptors, because the complete block of spontaneous discharges was established in the absence of notable changes, though with a slightly accelerated repolarization and a decreasing tendency in the mean rate of rise, in membrane potential.
It is reported that LB-46, as well as propranolol, acts against isoproterenol-induced arrhythmia in man (8) . West and Amory (9) held the view that antiarrhythmic agents might act by prolonging the duration of the action potential, i.e., the effective refractory period. Pitt and Cox (2) also supported this view by showing that propranolol produced a prolongation of the refractory period of the rabbit atrial action potential. Contrary to these findings, Sekiya 
